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The Problem
Magnetoencephalogram (MEG) 
recordings are taken at over 100 
locations around a head
The time series data fj(t) are analysed for 
synchronicity
to study functional connectivity in brain 
activity 
Want to distinguish between 

true synchronicity, and 
sensors are too close (essentially same 



Time series



synchronization plot during a seizure



synchronization plot during normal brain activity



but (false) synchronization is seen if sensors are too 
close together, too

how close is too close?



Physics
Biot-Savart law:

Magnetic field B due to magnetic dipole:







Synchronicity













Effect of filtering?
• a filter is applied to data before 

calculating phase

• no filter means no synchronization S 
seen

• white noise gives S ~ 0.3 after filtering



since the Cn’s decay to zero 



wild behaviour for phase









filtered - 7 components
original



two-dimensional brain!



autosynchrony





Test Hypotheses



Simulations



local inverse problem
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Questions?


